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Related Applications 

[0001] This application is a continuation-in-part application of copending 
application entitled ENDOTRACHEAL TUBE- SECUREMENT SYSTEM, Serial No. 
10/270,883, filed on October 11, 2002, which claims priority to U.S. Provisional Application 
No. 60/328,787, filed on October 11, 2001, each of which is hereby incorporated by reference 
in its entirety. 

Background of the Invention 

Field of the Invention 

[0002] This invention relates generally to techniques and systems for securing an 
endo-tracheal tube or other medical line to a patient. More specifically, this invention relates 
to an anchoring system and related techniques that maintain an endo-tracheal tube in position 
upon a patient and/or that prevent migration of the tube within the throat of the patient. 

Description of the Related Art 

[0003] When an endo-tracheal tube is used with a medical patient, it is common 
for the tube to be secured to the patient by means of adhesive tape. Failing to secure the 
endo-tracheal tube can result in the migration of the tube within the throat of the patient. 
Such motion is undesirable since outward motion of the tube can result in the tube moving 
entirely out of the airway of the patient, eliminating its effectiveness and potentially 
ventilating the patient's gastro-intestinal tract instead of the his lungs. Inward motion of the 
tube is undesirable because it will eventually result in the tube moving down one of the 
patient's bronchi, preventing air from being ventilated to the other lung. This will quickly 
lead to the collapse of the uhventilated lung. Even slight back and forth motion of the tube 
within the throat can result in tracheomalacia and ultimately in the weakening or collapse of 
the trachea, which may require permanent stenting to maintain an open airway. 

[0004] In order to avoid these undesirable consequences, it is common to secure 
the endo-tracheal tube in the proper position upon the patient. For instance, a medical 
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practitioner may, after positioning the tube properly within the throat of the patient, wrap 
adhesive tape around the tube and tape it to the patient. Various devices are often used as 
adaptors for endo-tracheal tubes, and sometimes these devices are taped to the patient. Other 
techniques can involve the use of straps which are wrapped around the head of the patient 
and which connect to the tube, or to the adaptor of the tube. 

[0005] Such arrangements present certain problems for a medical practitioner. 
One difficulty is that once secured, it is generally not convenient to release or adjust the 
securement of the endo-tracheal tube. For instance, if an adhesive is used to secure the tube 
to the patient, adjusting or resecuring the tube in such situations requires that the adhesive be 
removed from the patient and the tube, and then fresh adhesive be used to properly resecure 
the tube upon the patient. Such adhesive tape can be difficult to work with for medical 
practitioners wearing latex gloves, and contact with the adhesive can introduce tears or 
microscopic perforations into the gloves, compromising their effectiveness. Furthermore, 
repeated application and removal of adhesive from the face of a patient can irritate the skin of 
the patient. 

[0006] Systems that use straps are often difficult to adjust and generally involve 
complex arrangements that can be difficult to position properly upon a patient. These 
systems can be difficult to remove from a patient as well. Furthermore, such systems for 
retaining an endo-tracheal tube in position often occlude the mouth of the patient. This can 
prevent a health-care worker from having access to the mouth to allow for mouth care, such 
as suction of fluid from the oral cavity. 

[0007] Therefore, a need continues to exist for an improved system to secure an 
endo-tracheal tube to a medical patient. 

Summary of the Invention 
[0008] One aspect of the system described herein is a securement device for 
maintaining an endo-tracheal or other medical tube in position upon the head of a patient. 
The device includes a head contact member having a central region and at least a pair of 
securing regions, one of the pair of securing regions extending from each lateral side of the 
head contact member, each securing region having at least one opening, and arranged such 
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that the openings of the pair of securing regions are accessible to each lateral side of the head 
contact member. The device further includes a plurality of securing members, each securing 
member having a first end and a second end, the first end having a hook region upon which 
the hooks of a hook and loop fastener are disposed and a loop region upon which the loops of 
a hook and loop fastener are disposed, and the second end having a fastener configured to 
attach the member to an endo-tracheal tube to be secured in position upon the head of a 
patient, each of the plurality of securing members configured to be attached to the head 
contact member by passing the first end of the securing member through one of the openings 
of the head contact member and then attaching the hook region of the securing member to the 
loop region of the securing member to secure the member to the head contact member. 

[0009] Another aspect is a medical tube securement system which includes a 
medical tube to be secured in position upon the head of a patient and a head contact member 
having a central region and at least a pair of securing regions, one of the pair of securing 
regions extending from each lateral side of the head contact member, each securing region 
having at least one opening formed in it. The system further includes a plurality of securing 
members, each securing member having a first end and a second end, the first end having a 
hook region upon which the hooks of a hook and loop fastener are disposed and a loop region 
upon which the loops of a hook and loop fastener are disposed, and the second end having a 
fastener configured to attach the securing member to the medical tube, each of the plurality of 
securing members configured to be attached to the head contact member by passing the first 
end of the member through one of the openings of the head contact member and then 
attaching the hook region of the securing member to the loop region of the securing member 
to secure the securing member to the head contact member. 

[0010] Yet another aspect is a system for securing a medical article to the head of 
a patient. The system includes a head contact member having a central region and at least a 
pair of securing regions, one of the pair of securing regions extending from each lateral side 
of the head contact member, each securing region having a plurality of openings formed in it 
and a plurality of securing members, each securing member having a first end and a second 
end, the first end having a hook region upon which the hooks of a hook and loop fastener are 
disposed and a loop region upon which the loops of a hook and loop fastener are disposed, 



and the second end having a first fastener element, each of the plurality of securing members 
configured to be attached to the head contact member by passing the first end of the securing 
member through one of the openings of the head contact member and then attaching the hook 
region of the securing member to the loop region of the securing member to secure the 
member to the head contact member. The system further includes an attachable fastener unit 
comprising a support member and at least one second fastener element disposed upon the 
support member, the support member configured to be attached to the medical article and the 
second fastener element configured to cooperate with the first fastener element to attach a 
securing member to the attachable fastener unit. 

[0011] Another aspect of the securement device is a securing member. A 
plurality of securing members can be used with a single head pad. Each securing member 
comprises a flat elongated flexible strip having a first end and a second end. The first end of 
the member has a hook region upon which the hooks of a hook and loop fastener are disposed 
and also has a loop region upon which the loops of a hook and loop fastener are disposed. 
The second end of the member has a fastener configured to attach the member to the medical 
tube. 

[0012] The members are configured to be attached to the head pad by passing the 
first end of the member through one of the slits of the head pad and then attaching the hook 
region of the member to the loop region of the member to secure the member to the head pad. 

[0013] In one mode, the fastener of the second end of the securing member 
comprises an adhesive layer disposed upon one side of the second end of the securing 
member. This adhesive may be covered by a removable release liner. 

[0014] In another mode, the fastener of the second end of the securing member 
comprises a hook configured to cooperate with an aperture of the endo-tracheal tube. 

[0015] In yet another mode, the fastener of the second end of the securing 
member comprises an aperture configured to be secured to a hook of the endo-tracheal tube. 
In further modes, a plurality of additional apertures can be disposed at different positions 
along the second end of the member. 

[0016] In another aspect of the described system, the medical tube itself may 
include appropriate fastener elements such as hooks or apertures as described above. 
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[0017] In another aspect of the described system, an attachable fastener unit is 
used. The attachable fastener unit can be attached to the medical tube, and can comprise a 
support member and at least one second fastener element disposed upon the support member. 
The support member is configured to be attached to the medical article and the second 
fastener element is configured to cooperate with the fastener element on the second end of 
one of the securing members so as to attach the securing member to the attachable fastener 
unit. 

[0018] In operation, the securement devices described herein may be used to 
secure a medical tube to the head of a patient. This can be done by placing the head of the 
patient upon the support of the head pad and positioning a medical tube upon the head of the 
patient. The securing members can be attached to the medical tube via one of the techniques 
described above. Each of the securement members can be made snug between the head pad 
and the medical tube. This is done by passing the first end of the member through one of the 
slits of the head pad and then attaching the hook region of the member to the loop region of 
the member in a position such that the member is taut. 

[0019] Further aspects, features, and advantages of the present invention will 
become apparent from the detailed description of the preferred embodiments that follow. 



Brief Description of the Drawings 

[0020] The invention will now be described with reference to the drawings 
summarized below. These drawings and the associated description are provided to illustrate 
a preferred embodiment of the invention, and not to limit the scope of the invention. 

[0021] FIGURE 1 illustrates an exemplary endo-tracheal tube and adaptor. 

[0022] FIGURE 2 illustrates one preferred embodiment of a securement system in 
accordance with the present invention. 

[0023] FIGURE 3 illustrates a top view of the head pad of the securement system 
of FIGURE 2. 

[0024] FIGURE 4 illustrates a side view of the head pad of FIGURE 3. 
[0025] FIGURE 5 illustrates a front view of the head pad of FIGURE 3. 
[0026] FIGURE 5A illustrates a concave shaped head pad. 
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[0027] FIGURE 6 illustrates a securing member of the securement system of 
FIGURE 2. 

[0028] FIGURE 7 is an enlarged view of the indicated portion of FIGURE 2. 

[0029] FIGURE 8 illustrates an attachable fastener in accordance with another 
preferred embodiment of the present invention. 

[0030] FIGURE 9 illustrates the attachable fastener of FIGURE 8 in use upon an 
endo-tracheal tube. 

[0031] FIGURE 10 illustrates a tube adaptor having eyelets in accordance with 
another preferred embodiment of the present invention. 

[0032] FIGURE 11 illustrates a securing member in accordance with another 
preferred embodiment of the present invention. 

[0033] FIGURE 12 illustrates the use of the securement system of FIGURE 2 in 
use upon a patient. 

[0034] FIGURE 13 illustrates a tube adaptor having hooks in accordance with 
another preferred embodiment of the present invention. 

[0035] FIGURE 14 illustrates a securing member for use with the adaptor of 
FIGURE 13. 

[0036] FIGURE 14A illustrates another securing member suitable for use with the 
adaptor of FIGURE 13. 

[0037] FIGURE 15 illustrates an attachable fastener having hooks in accordance 
with another preferred embodiment of the present invention. 

Detailed Description of Preferred Embodiments 
[0038] The following description and examples illustrate preferred embodiments 
of the present securement system disclosed in the context of use with an exemplary endo- 
tracheal tube. The principles of the present invention, however, are not limited to endo- 
tracheal tubes such as those shown. It will be understood by those of skill in the art in view 
of the present disclosure that the securement system described can be used with other types of 
medical articles, including, but not limited to: endo-tracheal tubes of different design, either 
with or without tube adaptors, naso-tracheal tubes, and the like. One skilled in the art may 
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also find additional applications for the devices and systems disclosed herein. Thus, the 
illustration and description of the securement system in connection with an endo-tracheal 
tube is merely exemplary of one possible application of the securement system and technique 
disclosed. 

[0039] The exemplary endo-tracheal tube 10, as shown in Figure 1, comprises an 
elongated tubular body 20 with a central lumen. The tube is inserted into the trachea of a 
medical patient, generally through the mouth. The endo-tracheal tube can include an 
inflatable balloon 30 located on the portion of the tube which is inserted into the throat. In 
order to provide the ability to inflate or deflate the balloon, a secondary inflation lumen 40 
can extend from the balloon 30 portion of the tube along the tubular body 20 and can extend 
away from the tubular body at a location which will be located outside the patient at all times. 
A valve 45 is preferably disposed upon the end of this inflation lumen for use in controlling 
the inflation of the balloon. 

[0040] As is shown, the endo-tracheal tube 10 can be used with an adaptor 50 
which is disposed upon the external end of the endo-tracheal tube 10. This adaptor provides 
a connection between the lumen of the tube and any other tube or apparatus to which the 
endo-tracheal tube can be connected, such as a ventilator. 

Overview 

[0041] As shown in Figure 2, the securement system 100 described comprises a 
head pad 110 and one or more securing members 120. The head pad is designed to be placed 
underneath the head of the intubated patient. The head pad contains a head support 130 upon 
which the head and neck of the patient will rest. Disposed on each lateral side of the head 
pad are one or more slits 140 or holes through which one end of a securing member 120 can 
be inserted. In a preferred form, the head pad 110 includes a plurality of slits 140 and four 
securing members are attached to the head pad by inserting one end of each member through 
a slit upon the head pad, and then affixing them in position, for example via a hook and loop 
fastener arrangement (e.g., Velcro®) disposed upon the member. The free end of each 
securing member includes a mechanism to secure the member to the endo-tracheal tube or its 
adaptor. This can include an adhesive strip, a hook designed to attach to an eyelet upon the 
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tube or adaptor, a clip component designed to engage a corresponding clip component (e.g., a 
receptacle) disposed on the endo-tracheal tube or adaptor, or such other fastener as is known 
to those of skill in the art. These will be discussed in greater detail below. 

[0042] Once the patient is intubated and his head is placed upon the head pad 110, 
each of the four members 120 are attached to the tube 10 or tube adaptor 50. Once the 
members are attached, they are made snug by releasing their attachment to the head pad 110 
and then resecuring the member 120 to the head pad after pulling the member taut. By this 
arrangement, a snug four-point securement can be made between the endo-tracheal tube 10 
and the head pad 110, holding the tube in position upon the patient, and inhibiting 
undesirable migration of the tube within the throat of the patient. The system can easily be 
removed from the patient by releasing the members 120 from the head pad 110, allowing for 
quick release, as well as for readjustment of the positioning of the tube. 

[0043] The above features will now be described in greater detail with reference 
to the included Figures. 

Head pad 

[0044] An exemplary head pad 110 for use in the described endo-tracheal tube 
securement system 100 is shown in Figures 3 to 5. Figure 5 A illustrates a concave shaped 
head pad 110. The head pad 110 comprises a concave base or platen 150, 150a. The head 
pad 110 may further include a head support 130 to provided cushioning to the patient. In the 
embodiments illustrated in Figures 3-5 A, the head pad 110 comprises a concave base or 
platen 150, 150a and a head support 130. The head pad 110 illustrated in Figure 5 A 
comprises a curved or concave shaped base 150a. As illustrated by Figures 2 and 5 A, the 
head pad 110 can have various shapes which allow the head pad to keep the members 120 
taut between the back of the patient's head and the tube 10. The contact between the head 
pad and the patient's head region maintains tension in the members 120. The tension in the 
members 120 inhibits the tube 10 from undesirable migration within the throat of the patient. 

[0045] The head pad 110 can have a shape which follows the natural contour of 
the patient's head or cranium. The head pad 110 illustrated in Figure 5 A has a generally 
concave shape that contacts the patient's head. While the illustrated head pad 1 10 in Figure 
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5A has generally a truncated, cylindrical and concave shape, other shapes can be used. For 
example, the head pad can have a spherical, dome, or bowl shape which forms a cavity to 
receive the back of the patient's head. In such embodiments, the one or more slits 140 or 
holes may be arranged around the periphery of the head pad. As illustrated in Figure 2, the 
head pad 1 10 can have a generally rectangular shape. 

[0046] In the embodiment illustrated in Figures 3-5, the concave base or platen 
150 is a generally rectangular plastic piece, which forms the lower body of the head pad 1 10 
and which is bent upwardly along two opposite edges to form the securing regions 160 to 
which the securing members 120 will be attached. As shown in Figures 5 and 5 A, the 
securing regions 160 extend both laterally and upwardly from the periphery of the concave 
base or platen 150, 150a. For the embodiment illustrated in Figure 2, the concave base or 
platen 150 is generally sized such that the central rectangular portion of the head pad will 
extend both beyond the crown and chin of a patient, as well as to each side of the patient's 
head. 

[0047] Each securing region 160 has a plurality of slits 140 or holes disposed 
along the longitudinal length of the securing region. Each hole is sized so as to accept one 
end of a securing member 120. As used herein, the word "end" is not intended to be limited 
to the actual terminus of a particular member. "End" is used broadly to refer to not only the 
terminus of a particular structural element, but also the region of the element which is near 
this terminus. While the concave base or platen 150, 150a can include as few as two slits on 
each securing region (for a total of four slits), it is more desirable that a larger number of slits 
be provided upon each securing region so that there are multiple positions in which each 
securing member can be attached. Each of the head pads 110 shown in Figures 2 and 5 A 
includes ten slits in each securing region, although those of skill in the art will understand 
that the number of slits 140 can be varied without changing the nature of the invention. 

[0048] By providing a greater number of positions to which the members 120 can 
be attached to the concave base or platen 150, 150a, the system can accommodate a greater 
variety of sizes of patient's heads with the same head pad 1 10. This also allows a particular 
member to be moved from one slit 140 to another in order to more effectively secure a 
medical device in position upon a patient. 
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[0049] The head support 130 is disposed on top of a portion of the concave base 
or platen 150, 150a. The head support forms a contoured surface that will support the head 
of the patient upon whom the endo-tracheal tube is being secured. The head support 130 is 
desirably somewhat pliant, so as to provide some cushioning to the head of the patient. The 
head support 130 can comprise a generally rectangular foam body when seen from above (see 
Figure 3), with a generally flat bottom surface. The head support is generally dimensioned so 
as to fit upon a region of the concave base or platen 150, 150a, but not to extend onto the 
securing regions 160. 

[0050] The thickness of the head support 130 can vary, and in particular can be 
contoured so as to provide effective support for the head and neck of a medical patient with 
the back of the head upon the head support and facing upwardly away from the platen 150. 
This can be accomplished by contouring the head pad 130 such that the region of the support 
located under the neck of the patient is thicker than the region under the head. In addition, 
the central region of the pad can be thinner than the sides so as to provide some lateral 
support for the head of the patient and to prevent the head from rolling to either side and 
possibly dislodging the endo-tracheal tube from its proper position. In addition, the thicker 
neck support region also prevents the head from rocking forward with the chin moving 
toward the chest. This motion can cause undesirable compression of the cervical vertebrae, 
as well as resulting in crimping or undesirable motion of the endo-tracheal tube within the 
throat of the patient. 

[0051] The concave base or platen 150, 150a can be formed by injection molding 
from plastic or another suitable material. The head support 130 can be formed from foam or 
some other pliant material. The head support 130 can be attached to the concave base or 
platen 150, 150a by a layer of adhesive disposed upon the upper surface of the platen. The 
bottom surface of the head support can then be placed upon this adhesive to secure the pad in 
position upon the concave base or platen 150, 150a. 

[0052] The head support 130 and the concave base or platen 150, 150a can both 
be formed in the successive stages of the molding process and secured via adhesive, or they 
can be manufactured separately and assembled afterward. In addition, it can be desirable in 



-10- 



certain applications for the head pad 110 to be disposable, in which case, materials of lesser 
durability can be used for the concave base or platen 150, 150a and head support 130. 

Securing Members 

[0053] As shown in Figure 6, one preferred securing member 120 for use with the 
head pad 110 described above comprises an elongated flexible strip 200 of material which 
resists tearing. A variety of textiles can be used, such as a woven cotton-based textile. 
Woven plastic can also form a suitable material for the securing member. The member 120 
is desirably long enough at least to reach from the edge of the head pad to about the mouth of 
the patient. The member 120 should also have enough additional length to allow it to be 
adjusted as necessary, as will be discussed below. This length can desirably be between 
about 10 and 20 inches in total length, depending upon the application. 

[0054] One end of the securing member is desirably formed with hook and loop 
fastener material (e.g., Velcro®) disposed along one surface of the member. This can be seen 
in Figure 6. For example, the end of the member can have the hook portion 210 of the 
fastener disposed upon the last portion of one surface, with the loop portion 220 disposed 
upon the adjacent portion of the same surface. The total size of the portion covered with 
hook and loop material can desirably be between 3 and 6 inches. 

[0055] This end of the member 120 is used to attach the securing member to the 
head pad 110. The end of the member 120 with the hook and loop fastener is inserted 
through one of the slits 140 or holes of the securing region 160 of the head pad 110. Once 
inserted through, the member is folded around the edge of the securing region such that the 
hook portion 210 of the fastener is placed into contact with the loop portion 220 of the 
fastener on the end of the member. When the hooks and loops engage each other, the 
member 120 is now secured to the edge of the head pad 110, as shown in Figure 7, which is 
an enlarged view of the circled region of Figure 2. 

[0056] The length of the free end of the member 120 can be adjusted by altering 
the location along the length of the hook and loop fastener at which the member wraps 
around the edge of the securing region 160 of the head pad 110. By pulling the hook and 
loop portions apart from one another, the member 120 is free to be slid through the slit of the 
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head pad 110. Once it is pulled to the desired position, the hook portion 210 and loop portion 
220 are brought together again and the member is now secured in the new position upon the 
head pad 110. 

[0057] In order to provide a greater degree of adjustment of the overall free length 
of the member 120 which extends away from the slit 140 of the head pad 110, the length of 
the loop portion 220 of the hook and loop fastener can be extended along the member 120 
away from the end with the hook portion 210. This provides a greater range of positions 
along the length along the member 120 to which the hook portion 210 can be secured via the 
loop portion 220. In particular, with a greater length of the member 120 over which the loop 
portion 220 extends, the member can be adjusted into a shorter overall length by securing the 
hook portion 210 to the loop portion 220. 

[0058] The end of the member 120 without the hook and loop fastener includes a 
layer of adhesive 230 disposed on one side of the member. The portion of the member which 
has the adhesive coating is desirably between 1 and 4 inches long. This portion of the 
member is initially covered with a release layer 240. The release layer can comprise a paper 
or plastic layer which is placed over the adhesive region 230 to prevent inadvertent contact 
with the adhesive prior to attachment of the member 120 to the endo-tracheal tube 10 or 
adaptor 50. 

[0059] Prior to use, the release layer 240 is peeled off of the end of the member, 
and the adhesive region 230 of the member 120 can then be wrapped around the endo- 
tracheal tube 10, or otherwise placed in contact with the tube 10 or its adaptor 50 in order to 
attach the tube or adaptor to the securing member 120. This process can be performed for as 
many or few of the members as is necessary to properly secure the tube. 

[0060] Once each desired member 120 is secured to the tube 10 or adaptor 50, 
each member can be made snug by releasing member 120 from the head pad 110 where it is 
secured by the hook and loop fastener. The member can then be pulled taut to properly 
restrain the tub 10 in its position upon the patient. Once taut, the hook and loop fastener can 
be used as described above to secure the member 120 at its new length to hold this taut 
position. 
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Attachable Fasteners 

[0061] A variation upon the system described above for securing endo-tracheal 
tubes to a medical patient replaces the adhesive region 230 at the end of the member 120 with 
a different structure for fastening or connecting the end of the member to the endo-tracheal 
tube 10 or its adaptor 50. One such system uses a hook and an eyelet. In order to use such a 
system, appropriate eyelets or other rings, receptacles or apertures can be disposed upon the 
tube 10 or adaptor 50. Additionally, in some applications, it can be desirable to create 
apertures which are formed through the wall of the endo-tracheal tube and to which the 
members can be attached. 

[0062] One technique for accomplishing this is to manufacture endo-tracheal 
tubes that have eyelets already molded on the tube. The eyelets are preferably located such 
that they are disposed at a location convenient for one or more of the members 120 to be 
attached to them. Another technique is to provide a separate set of attachable eyelets that can 
be quickly attached to a tube or adaptor when they are needed. 

[0063] One set of attachable eyelets 250 for use with the present securement 
system is shown in Figure 8. As can be seen, the attachable component comprises an 
elongated plastic or woven strip 260. One side of the strip is covered with an adhesive layer 
270, and the adhesive layer is covered with a release liner 280 until it is ready for use in order 
to prevent unintentional adhesion. If desired, the release liner 280 can be split so that it can 
be peeled off in two sections, as shown in Figure 8. The opposite side of the strip 260 
includes a number of plastic or woven rings or eyelets 290 through which hooks from the 
securing members 120 can be inserted (described below). 

[0064] The strip 250 shown in Figure 8 shows the eyelets 290 arranged such that 
the axis of the opening of the eyelet 290 is normal to the long axis of the strip 260. However, 
those of skill in the art will recognize that the axis of the openings in the eyelets 290 need not 
be oriented in this direction. The eyelets 290 could also be oriented perpendicular to the 
arrangement shown so that the axis of all the eyelets was substantially aligned and was 
parallel to the long axis of the strip 260. Those of skill in the art will recognize that various 
angled arrangements for the eyelets are also possible, and that the axis of each eyelet need not 
be oriented in the same direction. 
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[0065] In order to use the eyelet strip 250, the adhesive layer 270 is exposed by 
peeling the release layer 280 from the strip 260. Once this region is exposed, the adhesive 
layer 270 of the strip 120 is then wrapped around the endo tracheal tube 10. This results in 
the configuration shown in Figure 9. Once the eyelet strip 250 is mounted upon the endo- 
tracheal tube 10, securing members 120 can be used to connect the eyelets 290 to the head 
pad 1 10 of the securement system. 

[0066] Those of skill in the art will also recognize that the fastener disposed upon 
the attachable strip need not be eyelets designed for use with hooks. Other arrangements 
include but are not limited to: snaps, clips, or such other fasteners as are known to those of 
skill in the art. 

[0067] In addition to the system described above, other designs for attachable 
fasteners are also possible. For instance, rather than having the fastener elements disposed 
upon a flat strip 260 which is then wrapped around the endo-tracheal tube, it is possible to 
have the attachable fastener pre-formed into a short cylindrical piece or ring. The fasteners 
can be disposed upon this cylinder so that they form a configuration similar to that of the 
attachable eyelet strip 250 once attached to a tube, as shown in Figure 9. Desirably, the 
cylinder is slit along its length at a location about its circumference to allow the cylinder to be 
flexed into a less curved position and then placed into position around the tube. 

[0068] This ring-style attachable fastener can be formed of a flexible material 
which tends to hold its shape, but which can be flexed or bent by a medical practitioner 
without fracturing. The desired shape for such a fastener is substantially similar to the shape 
of the strip-style attachable fastener shown in Figure 9 once it has been attached to the tube. 
The cylinder is placed in the desired position longitudinally upon the tube, and then it is 
released and allowed to return toward its original shape. In returning to its original unflexed 
shape around the tube, the cylinder can grip the outer surface of the tube even without the use 
of adhesive. Such an arrangement can be advantageous in circumstances where it becomes 
desirable to reposition the fasteners upon the tube. In order to improve traction between the 
cylinder and the tube 10, the inner surface of the tube can be roughened, or otherwise treated 
with a high friction coating to provide a better grip between the tube and cylinder. This will 
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help inhibit any undesired motion of the cylinder upon the tube 10 once the cylinder is in 
position. 

[0069] Other variations of fasteners which can be attached or disposed upon the 
tube or adaptor include flexible clamps to clamp fasteners around the outer surface of the 
endo-tracheal tube. Those of skill in the art will recognize that there are a variety of 
techniques which are applicable for attaching fastening elements to the endo-tracheal tube. 

Tube Adaptor 

[0070] Another technique for providing appropriate fasteners for the securing 
members is to provide fasteners, connectors or other anchoring receptacles, such as holes or 
eyelets, upon the endo-tracheal tube adaptor. For example, as shown in Figure 10, eyelets 
can be disposed upon the tube adaptor for use with hooks disposed upon the securing 
members. As shown in Figure 10, the tube adaptor 300 comprises a generally tubular plastic 
piece with a generally tapering diameter to its inner lumen 310. One end of the adaptor 300 
is provided with a tapered region 320 which can be inserted into the end of an endo-tracheal 
tube 10, while the other end can be connected to an external tube of some kind, for example, 
the end of a ventilator. 

[0071] As shown in Figure 10, the adaptor 300 also can include suitable anchors 
for attachment to the securing members 120 of the endo-tracheal securing system 100. A 
number of eyelets 330 are shown disposed around the circumference of the central portion of 
the tube adaptor 300. This region of the adaptor 300 is between the end 320 of the adaptor 
that is inserted into the endo-tracheal tube 10, and the end of the adaptor 300 that attaches to 
an external medical tube or device. 

[0072] As can be seen in Figure 10, the eyelets 330 can desirably be disposed 
such that each of the axes of the holes of the eyelets are roughly tangential to the 
circumference of the tube adaptor 300 at the point where the eyelet is attached to the adaptor. 
Those of skill in the art will recognize that these eyelets can also be disposed such that the 
axes of the eyelets are generally all parallel to the axis of the adaptor 300 itself. In general, 
the eyelets 330 can be disposed in any arrangement which is suitable for cooperating with the 
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hooks of the securing members 120. For instance, any of the orientations discussed with 
respect to the attachable eyelet strip 250 above can also be used here. 

[0073] The number of eyelets 330 or other fasteners disposed on the adaptor 300 
can vary, but is preferably at least equal to the number of members 120 which will be 
fastened to the adaptor 300. As is discussed above with respect to the attachable eyelets, a 
variety of different fasteners can be disposed upon the adaptor other than eyelets without 
altering the nature of the system described. 

Securing Members with Fasteners 

[0074] In order to work with eyelets as shown with the attachable eyelet strip 250 
or the tube adaptor 300 described above, a variation upon the securing members 120 
described above can be used. One example of an appropriate member suitable for use with 
the eyelets 290, 330 described above is shown in Figure 11. 

[0075] The general structure and configuration of the securing member 120 is 
substantially the same as that shown in Figure 6 and described above. The end of the 
member 120 which is attached to the head pad 110 is configured with hook and loop 
fasteners, and can be adjusted or released as described above. However, rather than an 
adhesive region upon the end of the securing member not attached to the head pad 110, a 
hook 350 is attached to the member 120. The hook 350 is dimensioned and configured to be 
inserted through an eyelet or other aperture disposed upon the tub 10 or adaptor 50, 300. 
These eyelets or apertures can be part of either an attachable eyelet strip 250 or a cylindrical 
ring with eyelets, as described above. The eyelets or apertures can also be integrally formed 
with the tube 10 or the tube adaptor 300. 

[0076] When securing an endo-tracheal tube using the hooks 350 of these 
securing members in combination with either an attachable eyelet strip 250 or with an 
adaptor 300 having eyelets, the hooks 350 are placed through the eyelets 290, 330, and then 
the members 120 are made snug as described above by releasing the loop and hook fastener 
at the end of each member, pulling the member taut, and then resecuring the loop and hook 
fasteners to hold the member in this taut position. 
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[0077] Those of skill in the art will also recognize that if a fastener system other 
than a hook and eyelet combination is used that the hook can desirably be replaced by the 
appropriate portion of the fastener. For instance, if snaps are to be used, a snap receptacle 
can be disposed upon the securing member, and a snap protrusion can be disposed upon the 
attachable strip or adaptor. 

Operation 

[0078] As illustrated in Figure 12, a medical attendant can secure an endo- 
tracheal tube 10 (or other medical article) to a patient 400 using the above-described 
securement system 100 (or a readily apparent modification thereof). The medical attendant 
places the head 410 of the patient 400 upon the head pad 1 10 such that the neck of the patient 
is properly supported by the head pad 1 10 and the head 410 is not rotated toward either side 
of the patient's body. This can be performed either before or after the patient is intubated. 

[0079] If the securing members 120 are not already attached to the head pad 110, 
they can each be threaded through one of the slits 140 of the head pad 110, and then secured 
in position via the hook and loop fastener on each member 120. The securing members 120 
can also be moved from one slit 140 to another in order to provide more appropriate 
anchoring points for the securement of the tube 10 upon the patient 400. For example, if the 
patient is young and has a smaller head, the position of the tube can be relatively closer to the 
end of the head pad than if the patient were fully grown. In order to accommodate this, it can 
be desirable to attach two of the members 120 to the head pad 110 at a position which is 
located partway down the length of the head pad, rather than closer to the end of the head 
pad. By providing multiple slits 140 on each side of the head pad 110, the system 100 can 
accommodate a wide variety of sizes of patients. 

[0080] Once the members 120 are secured properly to the head pad 110, each 
member is attached to the endo-tracheal tube 10 or its adaptor. This can be accomplished via 
one of the techniques described above and will vary depending upon the type of fasteners 
provided upon the tube and members. For instance, if adhesive strips as shown in Figure 6 
are provided upon the securing members, the release liner 240 is removed and the adhesive is 
attached directly to the tube 10 or adaptor, as shown in Figure 12. 
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[0081] If eyelets or snaps are disposed upon the tube or adaptor, then members 
with hooks or snap receptacles can be used to connect the members to the tube 10 or adaptor 
50. In the case where no fastener is disposed upon the tube 10 or adaptor 50, an attachable 
fastener such as the attachable eyelet strip 250 described above can be attached to the tube 10 
or adaptor as desired. 

[0082] The connection between the head pad 110 and the tube 10 can be made 
secure by releasing the hook and loop side of each member 120 and pulling it snug between 
the head pad 110 and the tube 10. Once taut, the hook and loop fastener portions 210, 220 
are resecured. Once all the members 120 are snug, undesirable motion of the endo-tracheal 
tube 10 is inhibited. 

[0083] Once secured in the above manner, the oral cavity of the patient 400 
remains accessible to the medical practitioner. This allows for oral care such as suction to be 
performed without the need to remove the tube 10 from the patient 400, or to untape or 
otherwise undo the securement of the tube to the patient. 

[0084] The described system allows a medical practitioner to adjust the position 
in which the tube 10 is secured if any adjustment becomes necessary. For example, if the 
tube's position must be adjusted upon the patient (e.g., if the patient has shifted, or it has 
been determined the tube is placed too deeply or too shallowly within the patient), this can be 
accomplished by the same procedure described above for making the members snug. The 
hook and loop fasteners of each member 120 are released, the tube 10 is repositioned, and 
then the members 120 are made snug and resecured with the hook and loop fastener. 

[0085] Similarly, if there is a need to rapidly remove the tube from a patient, the 
members 120 can be quickly released from the patient 400 by either removing the hooks or 
other fasteners from the eyelets, or in the case where an adhesive attachment is used between 
the members and the tube, the members 120 themselves can be quickly released from the 
head pad 1 10 by pulling the hook and loop fasteners open. This allows the members 120 to 
be removed from the head pad 1 10, and the entire tube 10 with the members still attached to 
be removed from the patient 400. 

Variations 



-18- 



[0086] In addition to the variations described above, it is also possible to 
configure the system to use hook and eyelet pairs where the hooks are disposed not on the 
securing members, but on the medical articles to be secured instead. The appropriate eyelets 
can then be located on the free end of the securing members. In this way, the same securing 
operation as described above with respect to hook and eyelet fasteners can be used. 

[0087] By placing the hooks in a fixed position upon the medical articles to be 
secured, such as the endo-tracheal tube or its adaptor, the free ends of the securing members 
need only include an eyelet or other aperture. This can simplify the manufacture of the 
members, and can also present certain safety advantages. Examples of such variations 
including these features are illustrated in Figures 13 to 15 and described below. 

[0088] Figure 13 illustrates an exemplary endo-tracheal tube adaptor 450 that 
includes hooks 460 suitable for use with securing members 120 that include eyelets or other 
apertures. If such an adaptor 450 is used with an endo-tracheal tube 10, the securing 
members 120 of the securing system can be attached to the hooks 460 on the adaptor 450. 

[0089] An appropriate securing member 120 for use with such hooks 460 is 
illustrated in Figure 14. The free end of the securing member 120 is illustrated, and includes 
an opening 480, such as a hole or aperture, in the end of the member 120. The opening 480 is 
dimensioned to accept the hooks 460 on the adaptor 450 or other medical article to be 
secured. The opening on the member 120 can simply be a hole which is disposed near the 
end of the member, or can include a grommet or other support for the opening which helps 
inhibit any stretching or tearing of the member due to the pressure exerted between the hook 
460 and the member 120. 

[0090] As illustrated in Figure 14 A, the securing member 120 can also include a 
plurality of openings 480 in order to allow for simpler or more rapid adjustment of the 
connection between the head pad 110 and the medical article being secured. A member 120 
including four openings is illustrated, but it will be understood by those of skill in the art that 
the number of openings 480 can be either greater or less than four without altering the nature 
of the system described. 

[0091] Although the adaptor 450 shown in Figure 13 has four hooks 460 disposed 
around the upper lip of the adaptor, the adaptor can also be configured with either a greater or 
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lesser number of hooks. The position and direction of the hooks 460 can also be altered 
from that shown in the configuration of Figure 13. 

[0092] For instance, Figure 13 shows the hooks 460 disposed radially about the 
upper surface of the adaptor. However, it is also possible to use an adaptor on which the 
hooks 460 are disposed from opposite sides of the upper surface of the adaptor, for example, 
two hooks extending from each of a pair of opposite lateral sides of the adaptor. Other 
possible arrangements include providing a greater number of hooks, for example six hooks 
disposed radially about the adaptor. Such an arrangement can be particularly well suited to 
adaptors which have a hexagonal upper lip. It is also possible to use an adaptor upon which 
the hooks are positioned at a location below the upper surface, similar to the position shown 
for the eyelets 330 in Figure 10. 

[0093] As described above with respect to the eyelet on the tube or adaptor, the 
individual hooks can be disposed such that the curved portion of the hooks extend in a plane 
normal to the axis of the tube, rather than extending in a plane parallel to the axis of the tube 
(as shown in Figure 13). 

[0094] In addition to the illustrated tube adaptor 450 with hooks 460 shown in 
Figure 13, the securing members 120 of Figures 14 and 14A can also be used with an endo- 
tracheal or other tube which is integrally formed to include one or more hooks. These can be 
disposed in substantially the same positions and arrangements as the eyelets 290 are disposed 
upon the tube in Figure 9. Similarly to what is described above, the hooks need not extend in 
a plane strictly normal to the axis of the tube, but can be disposed in a plane parallel to the 
axis of the tube. 

[0095] For use with tubes 10 that do not have hooks molded upon them, an ' 
attachable fastener 500 with hooks 510 can be provided. Such an attachable fastener, as 
shown in Figure 15, is substantially as described above with reference to Figure 8. However, 
rather than including one or more eyelets disposed along the fastener, one or more hooks 510 
are provided. Although the attachable fastener 500 shown in Figure 15 has hooks which 
extend along the length of the fastener, it will be understood that the hooks can extend across 
the width of the fastener without altering the nature of the system described. 
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[0096] The various embodiments of the securement systems described above in 
accordance with the present invention thus provide a means to secure an endo-tracheal tube or 
other medical article to a patient releasably. The tube can be adjusted without removing the 
entire securement assembly, and without the need for use of additional tape to resecure the tube 
once it is properly repositioned. The securement system inhibits both inward and outward 
migration of the tube within the patient, and allows for access to the oral cavity of the patient in 
order to allow appropriate mouth care to take place. 

[0097] Of course, it is to be understood that not necessarily all such objects or 
advantages may be achieved in accordance with any particular embodiment of the invention. 
Thus, for example, those skilled in the art will recognize that the invention may be embodied or 
carried out in a manner that achieves or optimizes one advantage or group of advantages as 
taught herein without necessarily achieving other objects or advantages as may be taught or 
suggested herein. 

[0098] Furthermore, the skilled artisan will recognize the interchangeability of 
various features from different embodiments. In addition to the variations described herein, 
other known equivalents for each feature can be mixed and matched by one of ordinary skill in 
this art to construct securement systems and techniques in accordance with principles of the 
present invention. 

[0099] Although this invention has been disclosed in the context of certain 
preferred embodiments and examples, it therefore will be understood by those skilled in the art 
that the present invention extends beyond the specifically disclosed embodiments to other 
alternative embodiments and/or uses of the invention and obvious modifications and 
equivalents thereof. Thus, it is intended that the scope of the present invention herein disclosed 
should not be limited by the particular disclosed embodiments described above. 
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